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(57) Abstract: 

PURPOSE: A method for manufacturing a semiconductor device is j 
provided to reduce fringe capacitance and to shorten resistor- 
capacitor(RC) delay time, by forming a capping layer on copper 
interconnections while preventing the capping layer on an interlayer 
dielectric between the copper interconnections. 

CONSTITUTION: The first conductorO 1 ) is formed on a semiconductor 
substrate. An interlayer dielectric(13) is formed on the semiconductor 
substrate, exposing a partial region of the first conductor and having 
groove parts separated from each other by a predetermined interval 

where the groove parts have a damascene structure. After a barrier | _ 

layer{17) is formed on the interlayer dielectric inside the exposed first conductor and the grooves to prevent a copper 
diffusion to the first conductor, copper interconnections^ ) filled in the grooves are formed. A capping layer(27) is 
selectively formed on the copper interconnection to prevent a copper diffusion from an upper surface of the copper 
interconnections. 
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(si) ggja^ggj aggg 

S BI9&. SfEH|:±*h2| «15g-Sg THAIfctQ. OlOfl 2|&ra. *ZraaS!SI EIOhH(damascene) ^? 
521 SUSHIS!- M«S ^eibHd!MS «]SUt> □ 2|sj2| gZ»BsreO| &U^2| IB eg SS*> $ 3" 

i a=°i «:3aa^ #oii 2^ ?Hssg.srasi awm ^amas ^wisr ?hsss yao:. 

DKfAL g SfSS ^EIUH£!g #0il 7HSS.fi HgoBAlE Olg AK312J «ffiS^ ^Ofl JHSSg 2ft 

smsm &n mo\ ^bihh^s mm =373 (fringe) PtraAie^g mom uom rcaisaiz.^ asm 
01 s^iAr°i Ji^mm o\wot. 
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E 1= §2H ?le0i Siy^SI EKttdSSfi =I8£J filESI-fcTJg UEH3 B3E, 
£2 LHAI E. 8S S ITS Oil £|& SJESH±A>£| fll^g-glfi UEK2 B2 g§E. 



^SW 4^4r Sf J SOW 

S ^ES84A>2| Slig-BtHl £!*h ^IHHSfi. £0)1^ ?H8#fi 2^32 

S tlSoKM Olfi AHDI2J 5HIBAie^(f ririge capacitance)^ fiOtS^S-W §^E2J H^Sfg 

^.^o S( y£JiliA>°l USSjSHI- CHfiCH 2SgSF7K Al^Sj^S atStlOl StU OlOfl * 7 ho (01 fiffi 
SlliArSI Il^ihE StSElO) StCh Ugfe S^i7J2| 2°, TflOlM if^s|2J J=JJ||3±2|- Wj|M2^2| 
90|«&7|- ^^E£J ?Hi!0j| StFS ^AlEh HH 2 Altai- SZ^'S^Si 3nHAJ9i0il 2J£J- RCXI30I g 

oiei^ rcaiss jh^s^i fisioi oisf 7w sefio) TaetEicH stu a soiiAf ?ei(Cu)2f Ttsa sis 

# ESS^ gMOl SXII ^SSOil qiei(Cu)^ BITOT 2.62Q: M cm2J ^DIhOU bloKM Sf 35%2| 

1.690H«n2i br?«»-»Il» EtJ' S£WH, gejSSOhOPEflOld (electrpniigrat ion) ^ 
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se now wam hhsxbssai sis bwmai nmm ap. 

^EIHHd! ^SiJ-tHI S1CHA1. ttfB :?E|HH£2J ±!30l O1B|g0| 2171 MSOfl DO)£! ( damascene) 01 9 
01 3^ £12 SiD. 

SEH2J ?EI D01£!5gO|| £|£J fi!ESI£W= E IN EA|£! m\ BOI". =?£&Q. ^. E 1011 E All! tit 

efE*07 WO I #0B V«EID1 #213^(13)011 XII 1ESa(n)°l :tti? -SSI* i!A|3|=. - 813- 
23! =i 0|3S QDId^^SI g¥!OI SSSQ. #71 S¥! U)2) #21 3 s« 13)51 S3 #003 
§35(17)01 SSEi2, #7lX¥!! XB*D1 a LH^MSf 7EIHHfl.(21)0l,S«EIH- ?EIWfl»(21>2| 
^SSSEA 7E«4* SWPI 9ISB #71 S^S il«i2| #21SS*(13)! 5*m ^E|HHd.(21) # 
(HI ?HS#(cappln9 layer)(23)0| IJ-JM 



D£\U. §3)00= ?EIHHa!(21)2j ##¥ A10j°J 013 23 llOl ?£IHD£!!(2i )2J Sh#¥ AK)|2| 013 
23 W2SD #SS| SO. ES[ ?HSS (23)GI $S £:Sa!2l i'S^S 0|¥0) Ha, ^E|UD£!!(21) 
= 7EIHH£!(21)Ap21. #213^(13) #0||E tffll SKBtO. 

OIS 3oB , 7EIHHdM(21)aK 01! AI0I2J #21SS«13) #00 $1*1© ?HS#(23)0i ^EIBHa!(21) A> 
0|2| iSAI ?HHAI@±(fringe capacitance)! S71A|7|£ SIS! tO. 01= ^E|HH£!!(21) AK3I2J ?| 
EHAIS^M S71AI7IU U017I- RCSI 2! S3IAI2Q. H §21 RCAISA|2(t )0| HOjXIHk 2#s SS| 
±W2| jM&^'OiBWIB. 44ttil SO. 

[DEI- AH i & ITS21 z?e|HH<3e°J #^3££¥E12| 7E|»#! 3fllS13AiE 01! ^EjUH 

fll.'AKJISI £S!Jq ^IHAI&^S SOI B£H£nS| Il^sl! OI^SFES &ES04X121 SI2&3! 

«s*fea SO, 



0121 ire ^si.e §r«spi B'ars'w-Bjtt &esii£a>hi 
t»sa?is #00 -a i Ease «#sj= hm; 

#71 350 1 ESS02I tt*-s'ej« k!A|?|=> SS 23! ^2 OI3S P01£R22J S¥!! ?>= #2 
132*! #71 &ESI7I5J- SOI tJSS}= 

#71 si i saassi ^?ei m&m *i*b.#7i t#a a i essi a. #71 s¥! ldsj #21 

getsj .130)1 S«Sf S2£> § #71 §¥! LHWI3 SB«ia ^EIUHS!! 3711; 2EIH 

#71 ^ElUHSeSI #^3°S¥E12J ?EI»#! &*!th7| *|5B #71 ?E|HHaS21 S3 tfO|Qf ?HSSS 

blif^leCT^ #71 ?HS# S#371l= 

#71 S¥S 21^21 #2S32f #0|| QW^iSi EB@! SS«1^ 378; 

#71 21^2| nB@# 5Sm qiEIHHd! #0)1 ?HlSg S|#S1= 3711; 3EIH 

7|71lt1*tS5 SOhSSfl OlgSHDI #71 ?Hl#g #71 S^M LH21 ^EIHHd! #0113 ^712 0h#E1 #71 
S^l £|=£| S2S32f31 S&tl! 01^^ 3711! StiilQ. 

CUE1AI, H SSS DOhd ^£21. S^M LHO03 XB9ia ^EIHHd #00 ?H1#! d^SjSM SSelOl 3 

tier Tama* akh'si saw ^nAiB^i som «ot3ai2s &mtm ssiiW2j 2^m! 
oiga ? 

OISI, B sSWI 2Jtl B!Ea^»2| «i^2! g^S. E3! if2SF0|. #«l€l ^SS17|S tlD. SEH5I 
^S21 Siltt 71k S §^t> ^S! i?£0llir SBV ^S! ¥0110 . 

E 2 LHXI E 8g S fgOi °m ^E?|^?12| «I5S"B! "UEftS SgEOIQ. 

E 20)1 EAIS tiW SOL 3^, Brsa3IS(10),. 0)1! !0| SEI57I& .#(« XII 1 £2^1(11)! SgSh 

n lw^wi r Es$fl(H)! stjtt erEa?isoo)2j as #011 •aaasKWjssAi r-t£os. nasi a 

35}! sj#t.O. 

o)7iai, a i.Eaa(ii)s= ^oi&aasi uHaoi7iLK b^s- lhoii its..s+*Q\ 
si§i * aa. 

HJ-EJj7|50||£ ^gsj s°J# gg°1 23&3J 3^! ^lsl-01 SJ-Exll^AF! MSA)iE12j 
»AhS«^ 7fl0|M2^. 5DHBAIE1, 7J)^ §21 L\%m ±7mm E30B EAItW SfSt^3". 0I!0| &ESB 
71201 «SE|0) S!g^ 7m- A^OICK 

E 300 EAIS B[2!t ^01, Aia^^SS! OlgSKM #213^(13)21 S^!O0 QO^^S 

21 SV!(15)! W ag 713 OiamOTttOtlCk 

oi! g □ #aiisi aesra. ja i ais#35§! oigsiot *^2i ^EinHa!(2i)2i lae* *«l m 
wars-adisi xo r ^3S!(ii5)! #213^03)21.1300 ztztoi^sioi wwa liai xo 2 ai 
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aqztsa* oieshoi a i ^zmma 15)21 733 g^g^e msLs. m i ss*fl(ii)2i 53 si^ 
ssoi uhjw ^zjSKN a 2 ^si(2i5)# sgto. mew. s&ggeKi3)oi aow?i2i 
s^M(i5)oi -saao. 
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(HI E£ 5© ©S S0I2I SI 2 ««SIOi £3 (HI EAIS gUti" DOW ^£21 s^s 
(15)g SSSfe SEE ?fesiq-. 

E 4011 EAIS UK2r©0l, 0I01AI, *«3f£| SSCHIAl ;?EIHH£(21)2| ^£171 ATI ESM(11)S © 

dSr£ 511 ttOTtPI m S¥l(15) LH2J kg£! 1 1 ESXIKIDl 5tm «2h§3eU13)£| 53 g 
(HI Sej*:(17)/:«|g SO! TaNgg S*ftJO. 

3El'a UA|, &\ ?22| 23 4KHI i¥g(15)g XIII §E2| ^JlflS ?E|g(19)g *!# 

E 5011 EAIS tim ©01,. 01^, 7Wlf|t}Sj 30Kchemical mechanical polishing) §§g OlgSKM £¥ 
g(15) 2I*2| &2)§3©(13) £0| ©Xltt ^E|#(19)2f a 1 0hffl2| §^#(17)g aSSl PS&I^ 
1(15) LH(H13 ^EIS(19)g [Q-EIAI ^EIUHiSM(21)2J 1@0| 

0IQH, 7I7HSW3 SD>©S!j01 Elti ?E|#( 19)2| *|©©0| S©I!S©(1.3)]lr *!©gS[lr 3E£ ^EIHHd 
g(2l)2| 530I S2>^3ef( 13)2J 53 SQ fefOrSCr. 01b 7E|HHdM(21)2| 53 £MT tfflxli' E 82| 
?HSS(27)OI ^?EIHHd = (21)21 &^3££i-E12| lEimUS »X|8PI ■ 2|©g © 2Jg 
SE2| ^JIIIM SPI mOIO. 

E 6011 EAIS bl2l ©01, 0I01AI, A12S2S OlgSFOl .^ZfiSS £1*21 #©13©(13)2| 53 gOO Oh 
^3=, OIIS ©CH 2,^21(25)21 ED gg «2*H1K G\?\M. 0^3#& 0I2KHIJE ©§ 7rs?J IflUOITIU 

asm xbis us p^owe ?.ssia. 

E 70f| EAO H121 ©01, US Cim. ^?EIHH>4g(21)2| 4^3°SE12| ^?EI»>:Hm % v 7\tW *I*N ©» 
2f(25)2| EHgg 5*^ ^E|HH£g(21) . #00 ?HSS(2?)g 9£?*Cr. W\M. ?HBS(27)SS= SSg 
01 £ ©t|©pl Al^Sa 

E 8011 EAI£! t»2r©0l, OCT©££, 7|?]|a*vsi 3^S§« OlgSIOI ?HS#(27)g &W5K25)2| E»@ 

oi irmm ram*! soma. oiojai; ©©©(25)21 a@g z?\ ±mmm (stripper.) gajoii 2isfi muz* 

Zi. H OEM DAI *^ 7l?1l5|*^ 30r5§g 0\gt\O\ ^ MBS<Z?)% SOIshOI ?E|HH^g(21) 
4^0113 ?HS#(27)g fePIH ^E|HHdg(21) £|^2|,«Z^3at(13) .^011^ ?HS#(2?)g &SSI M?\& 
D. 01(111, ?HlS(27)2h #Z^3ef(l3)°| 5301 g&£|g oigq-. 

"["■EfAi g ?E|HH<51 AI0I2I s^iSHf m ?H1I#0| m*m Sf^ES ^EIHHfll M 

0I2J sZ^SS} gfll ?HSS0I #IHofe S2HCHI UlofOI ^EIHH£S Ar0|2| 5i!AI .?1jilAISi?|- &2t\ 



S3 Si 

OlfeKHIAI #ag:bF2|- ©01, £ I^OH 2|5h3, sZ^S^Sj p-Ord ?S2| S^g(HI3 Jj?4g qi£IHHd 

gg nsitt n 2i=2i szf§3°f &MHI &nsf2i meg ©ifetsj EBeni ^EiHH^g .goo ?h 

ssg tm sjftsm on aaara*! SDSSg oisshji ^EiHHiig 21*21 sz^sei 4^ ?H 

Ssg 3B : tl XPIVBl ^EIHHflg- g0i3 ?Hl#g feT2JD. 

DKrAI, S ©gg ^EIHHdg g(HI ?HSgg ^SSHAIE Oil. AKD|2j #^13 Sf 4H)fl ?HSSg 2sN 
^WIShAI t\0\ ^EIHH£!g AKJ|2| 5gjA| 9\VME*m S0|2 LfOPh RCXISAIZ^ B4SK1F 381 
iAh2| H^trg 01 gD. 

t^s, s £3 oil eais bje*ry bog j\^s.s. j\m\n si^u oioo 

tiasiXI SSDt ©S2| .Argg S01UXI ©£ g$| LHOOAI & H3.0F *SJ£ SOKHIAI gg2| X|^g © 

s ww 2|sh asti jhitoi 7 r s*^ 
i 

&ES0?l5 gHI Si 1 ESHg SSSfe B.?0i 

g7l H 1 E2HI2I S^g itgA|?|fe, Z^g 512 0|3»S O0ril^£2| g^gg #^ 
132fg 6^1 SJE^ie &KHI fSSIc 971; 

si i esuissi ^Ei..srirg wmm.m..eA.irm£ m i esjo a g^i s^g LH.21 

•3 SRK ISM S^SS ^ S^g LHO03- ^ElUH^gg S«*ffe 9711; HEII1 

g7l ?£IHH2g2| g!-3oS^E12| ?E|Sft.ig ^A|*F7I 9|5B g!7| 7E|BH<ag2| 53 S1W9:?HlSg 
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#7i s^M si*si -s&aasi #011 o^3.§ e 

oh^Hft's stm ^eiHHdi : #of ?hs.#s aiftifc ttty. nan 
#7i mwmm #71 ***-ui2i 9eihh#m &HHieKy-7i:n onsi #?i 'ttrti a^sj #a-isesin 

&£Hi 01^= B*S Stm^ 511 H92d*K> B!S«^Xpi SI2&S. 

si 2 troii aoiAi, #71 ?hi«s #71 s^e lh*i ?aifl« #oiiB t^in onei #71 

#71 ?HS#S 7I?KW*I gDBSOJ 2JtH #71 DK±3#0I irSB < DI JKKI S0|6fe B?fl; 

#71 o^asg <ae!S!«s AiTisfe e»i 

#71 ?HS#S 7I7HISJSJ SOhSgOfl SIS! SOISHM #71 ?H8£S #71 S¥M LH2J 93 

BHS1 #OIIB ^712 OlsEi #71 S^S 2I£2| . 'iKNigsra} SBSB§ 0N?= BTflg SfclS^ 21 

ig£s sh= &s.n±K°i si^g . 
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